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(54) CIRCULAR BOARD POSITIONING APPARATUS 

(57)Abstract: 

PURPOSE: To both accurately position a circular board 
at a high speed and to detect a defect of a peripheral 
edge of the board. 

CONSTITUTION: X- Y-stages 10, 15 and a turntable 18 
provided further thereon are provided on a A0 stage 1. 
Information representing a variation in a deviated amount 
from a rotating center of a peripheral edge of a wafer W 
during rotation of the turntable 18 is detected by an 
analog sensor 20. A defect discriminator detects the 
defect of the peripheral edge based on the detected 
information. A main control system so controls the 
rotation of the table 18 as to set a cutout in an X 
direction. After the cutout is set to the X direction, the 
control system controls the stages 10, 15 and the stage 
1 based on the detected information at three positions 
of the peripheral edge of the wafer W by spot sensors 
24, 27, 28. Thus, the positioning accuracy of the wafer W 
in an orthogonal coordinates system XY can be 
improved, and further the defect of the peripheral edge 
of the water can simultaneously be detected. 
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5. ^e.(c^CD±tc^->5 1 -^>'l/l 8£aS:W-5o 

•9-2 octofctuu ccD^m^nfct»?fi{ca^^T^ 

^PlS*J^SB3 7(±MIijig|5^©^Pl6=£tfeai^Si:i:t»{c, 
3 6 fcfclSJ* g 4 X * IrJJC iStfg-T -5 «fc ^ t * - > 

^-tvh 8<Diate^siOT-r-So %.®m&3 6&wx.g 

I^^TX, Y^r->'10, 1 5 tA6^r- i>* 1 i: 
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[ttfflFflMttDlBRB] 

to ^ £ * m x t P3 ff^a K & a Mft » * a m n ic as v * t . 
iwi3assas«*©ias«JHjSftttis>t»'t'4:u-c«'j»isitePi 

}$lt'M<i:* lH]teJ.il±IllfEoI#6^^2lslte^^- 

«»»#©iaiE*«&fre>©«ttfi©*<bs*r**** 

S«Ttftffl-r«#«ttS©SB l ©tfeffif§4: ; etttiJ^n 
tR^±©3f^O*lRJt:Sft^-rs«fc5tx iftlBft 2 015:* 

5 1 — y©EWK«)ff±*»j«i"r«ji i <nm.m&mm ; £& 

©ft 2 ©&fcB§§ ; mllBft 1 ©(ft®i*to*iJ?W^©{c <fc o 
TlWiB1ffl*g#m«©;&iafc«S£3ftfc«x mII3ft2© 

«m»©!i>* < i:* 3 *^©^tn^T-©^tB««(ca^j 
2 ©{ftrettfMiB^&fc &*r Us mtmm&mofp^ 

*ffi«affi«HBjSlK:»Ur»CI5(S-«©HI«t(ft«i*K> 
U ^-OBuIBifiiSEJ^S^tcW-rSmilBR^affiroaWIIl 
*£^4l5Ji:*^tc-r s 4: 4: « 

[«B^©i¥i9B*ittB^] 
[0 0 0 1] 

mwa (*hw**:c;\) ©(ftaraa&iiicHu mz\n 

[0 0 0 2] 

[t^3)5©ttW] «*J:0**#:JR^WJHS % WfcUV 
^-ijx>7 1 — i/a > • 77 * h (WTOFfcD?*) *?J 

ss^^^ot^-So c©»©tftB&©£ES«:®?fc£S 

Ert$©*x;\jJ8&|§*fcKB;**U 09*.KPjfll»i:ttJ 
^ S 4: tc £8 U# * x;n >&}?je T & #5£, 




HH¥5- 16 0 2 4 5 
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-C7x^«ffifc:N-^U-r*@t)&fiT?-B-5fc«)x 
T- {£&#©#:£ 4: X H -2> o 
[0 0 0 3] 

[fgB^A s )l?»L<toi:-rSiSS] UfrLfctf?,, ±iB© 

v*. ymw&ftmz'5x.^-frt>itfriii{sXBi$.$tix^ 

C*l£©[H]dl^£EM&dibT<ftB&tofflg#<£ 
ftxfltfc^TSfc^fc-tf- (77^>h) ms.s ttt 

[0 0 0 4] #$eBJ3l±, tl±©^<&#jSLT*^*lfc*) 
©-C-> «*SJg, i*iifc:HJ&£ti*©teB&©£fT~>c4:A s 
T-££4:4:*>£, ^^^©^^©^Pfi^^Ui-ri) 

c4:t% «xs mzm*x.m x-conmwR^a^ 

20 b^X h©«iJ(lMPfcjeHbfc*B»)©(ST**l»±-Cft 
[0 0 0 5] 

tztt)*ftwiz&^xiz, pfi&cDm£mmmxYiztt\s 
x, m&mw.<DWX.g cof, zmztzmm 

m [iJiaw] *{ft«jft«6-r5*Bt:*iir%Tx tt&£fl< 

*xY©fls«jKiSio*ja«*i&4: u-r«/MaigqriB*jii 

ltHteX^-^* CA S^r-i/ 1 3 4: ; ft lEWE^y- 
30 i«|^r-y CX, Y^r-^ 1 0, 1 5 ] t ; iSttX 

ii]teJii±ii]teni^%ft 2 Htex^-^ c^->^-yjv 

183 4: ; ft 2 IHIeXt 1 -^©®^*^, PW*Stg©JII 

j^Sfs^-co ate 4"C> t c © ^tfta© * ^ -r * 
imMx&tti-tzft&MSKDm i©tftmi§ crT-D^-t 
>v2o: t z<D&mztitcmm\zm-3\,\x, mm 

3&IrO CiS^-rsj;^^^ ft2 0te^7 1 -^©Ilte©fit 
±SS<J«B)-ri.ft 1 ©ffig*to*iJ0B)#S Cft 1 A^AHA 
40 3 2, Xr-^3>hD-735, &Z>'±$iJ{Spm 3 6 3 

t ; mmm.(Dmm&fr<D'j>tj: < 4:t> 3 *^©{ftji** 

&®-C-&mU#£,£-5tC, i£^SmXYF«3©^«)^4!) 
e»ixfe^< 4:* 3 *Bft*m^**r-5*«»a©JI5 
2©^ffi^ CXtfy Hr>-y-2 4, 2 7, 2 8D4:;ft 

1 ©(ft«*»*j»#«t«t otnflgattgotio^&tfBf* 

©^[SltiS^^jxfc^, ft 2 ©tfcffi§§©'J>& < 4: * 3 * 
ffi©&Wj&-T?©tfctBtiMfifc»-3V>-C, et&Xx-^fcft 
1 EIeX^-^ 4: S«iJffll1-Sft 2 ©jft^©$"Jffl!^e 
Cft2«^a*3 3, ^T-^3>hD- 7 3 5, £ 
50 V±$ijffll^3 63 4:*iSI^. P3J&£«c©<f"b£&ttU*jft 




mm&xYizft-rzmmmvmgiBimi&g. (a a) & 
fetiSJcs^^x, nff*««©Jiifc§S5#©*pis£i$tH-f 

4«Wi*S C^PllfJ^SI5 3 7} ^ISWS^hiiLfeo 
[0 0 0 6] 

Mt-^ffi-r5mg)i!i!^©mi©^ttii§A j ?»©m*tf«^ 10 
ah^t, Rjf$affi©Ji^a5^©^Pi6 «*ar 

fcttx7—^j*fc:<fc-3-C:*'*U— &-SV> 

<mm (-r«etot>»««ia©fc»©«jas9 -r >) 
3tii-r©^^-ry h^^st)^©i£T£^±t-i.ci 

fctflfftBfc&a. 20 
[0 0 0 7] 

[HJ60J] Bl 1 \Z*ftW(Dm 1 ©SElfcfllfc: <t Z&m&ilsb 

«k ^SSfifJCtiL^to^Bii^^^M-©!*) 
95s ISfc^^ffi&lfctffl^&aiftT^Sfc©*:?- 3o 

ja£«3RXY©Bjaofc-au fr-^m&mmmxYizpt 30 

fcspfTfcfcSJ:^ -i7JiM©teB^*!)4:fTdt.©i:-r 

[0 0 0 8] HI, 12)2 aeXr-yiS^ 

^Wfcfti:, *©@te4"t^iS^SI^XY©^0 

i:«lS-Scr-5«t^(c:t8:B^nTi^ 0 

— * 5 i;j£!3;tab6 J:t-A97f—V 1 lessens u 

rt- 7 1 1 «fc B0UHbfis|ltKXft<C& 40 

fH£n, #I;L«±2 0 ©®HT-H^0=£4"^i: UTH'h 

^-7£felW,T*A0^-* 5#tfi£»5;fcb6 fcttftbT 
IEB£tu 7©{|iJSJt:^}gbfe7 : ^^;i/ v-f 
;*-*8CJ;^T, ^UliO. 5/imSS©^«igTiS 
t) fc b 6 com t> S £ -T 5 «i i: (c J; ») $ ti £ o 

[0 0 0 9] ife, bOXr—i? 1 ±K fixate 

FgiSWSfCi&oT^lft-rSX^T 1 — >' 1 0#I2B 
£*U $5.CX^f-y 1 0±{CttY^|R)(c#Vfc^^ 

KOtfl SCrfi^TWSY^r-y 1 5#gES£*l 50 
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£>o X, Y7r->'10, 1 5tt, ^r'^>^t-^ 
(X*-*) 11, ( Y^r — 9 ) 1 4(C e t»3igffij^^ > 
^GXfcBtt^S^Uv-f ?a*-# 1 2, 16£«fc-3 
T, tfJxIiO. 5//maS©^SItET-^tB$ix?)o 

5M 5±tCii*x,'NW&GU$bT8^(c:[I]tenrfig& 

e^f-^ >y— l 8 tu 

t^-tMH 8liX^r-yl 0©TSB(c, 

5 5£:O-bT@*£*1,fc0^-* 1 7{C«tt)^©iiJ* 

[0 0 1 0] EI^LT^&^tf, 0^E-*17fci:*-> 
8©@$^£#mit-3fe«>©3M& (&3$©^ 
>3-^3 1) fed/LT^So $ — >^-7)l> 1 8©H 

(»^P&»?fl) 1 8 a* s ff£/jJc£*u ZtibM 1 8 a©JS 

©?L1 Q^K^iStc-o^lfT^JI-rscfctctf), tfx. 
^W©lSiS£:i8l 8 a.t^m^titz^mifiM&lzt^-o 

[0011] 3lfe> (7*-*) 30li« 

*>o,K#bT{£EF -fa hi: ^0^©*^ KtMRicJ: 
oTittfflifc&j&ft (X*|Si) ^ttpftgtc^^n-r^ 

^tlfe->oi^Wtt7^— £ 3 OtCfc t)^m^tv> 7*- 

>? 3 o±t«Ea:^nT^->^-7 r ;n 8©±^tr-^ 
iftufc^ 7*-^3 0h^->r-/;H8t« ! z* 

filtfflW^tt (1«7-A3 0#m t)b<<±^-> 
t 1 — 7)11 8* s ±#) b> 'j7^^^Wtt^ — 7VH 
8»cSI*iS^tlPii«^tl2.o 

[0 0 12] CCSS. A6^r-i;i©@teW> (M 
0) Iztt-t&^^-byfCDtti&HK 0iJx«±5mm 

CDttZo £tc, ^->^— 8©Ielte4"6 
©Tc) W&dZT—iS l©@te4»^ (Hj^O) tcflU 
T•rn-C^^^^;^ ±l3-rnS*s±5mmJ:t3^:^<«:!3 
§5. c©«<i©**lig^»*MJ&b-C4.«lt)«:o 

*k ^©fc»(cii±i3-ra«©e^ffl^m^T-x, y 
&?>&^o -ecT% *sus0ijfttx, Y^f-^io, 

©cf'i:>t$)?)B$, AdZ9— i? 1 ©lute** (/i^O) 
i:^->7 1 -7';n 8 comte^'t* i: **{^{^— Set" S J: ^ 
izffim b, ±13- ;i/(ftBlc -c -i7 i^w©S»S 
b^ff d*©i:f So 

[0013] fix ±13-3.- h 7;MfiBT©X, Y^t 1 
-^10, 15©X, Y^tfffi4tttc#i:b, C©B#© 
fy^^-ffn^-^n, 1 6 CD&tiim&Wifr&A, 
T-I3tSbTt5<o eft, T±D^-b>-9-2 Ott-731^© 

[aisled >)i/\x-r>-©^->T- i scmetf 




©0«B4"tO frx/MM Xt»«6UfcR« 

±©ir.IlCieBLTfcfi$fc>&^o 122 t^t<t^C7t 
D^-b>-9-2 Oliv uy* hJB l >»ft©J?fl 

i:«(pJl-i>J;-5{c:i2B^tv5Jt«^mS2 3 (stfys/s 

>-fe>-y\ ccd >j^T-fe>-y-^) fc-cflM&sjxa. 

[0 0 14] 0 3t^-T«t-5t:, 7±u 2 0 

(#mtfctBi§2 3) tt»3teUfcJB*!3teI L©8MEC*U 
fc#««**IBi«Wl*3 2fcffl*U ;;-ei> 

n-^3 1 *»€>«DlHllSft*«*A**n> 

;H 8 <0*tfitEHBft (0U*.«» 0. 5° ) SCOxai 

1«^«LSJR3 2©rt»k:W\ i>3-^3 1*6<07 
u/7"y^>^;v^(CjS^LT7'i-Dy-b>^2 0fr£© 
«^Stf&£5 = y*;H*->:ry >yt5A/D3WW 

[0015] 3-fc> ^>>Hr>1t24, 2 7, 2 8li 
X, YXr-y 1 0 > 1 5 £&fflj$*T £ x;\i y iS<D 

{StB**UJ-r*fc«>©*>©tJ*oTx &x£-rs<SBtfcto 

Kg (AX, A Y, Aa) ©tttBCffiffl*il.So Blfc 

■fe>-9-2 0fcl2<£Ntt£XM±t:EB£tu Us 
>U-2 7, 2 8tt5^fcYttfcHLTHIS*t*!MCs fro 
X*|J0t36^EB*nT^*o ^ss&fr^ 

TI^S. HI2(C^1-J;aJc > ^#-yHr>t2 4l±^x 
/>«BH-C«'J^*s» h (0J;UittgT- 5 OjumfK) i: 
ft*¥tr**SP (MMfittJi) £&£-f £&#§§2 5 
fc x <r3i/Nniiff^«|k^SXS2 5fc*f|i*lL-CKB 
£tl£3fc«£ttJi§2 6 kCiotllSSilS. 

[0 0 16] B3Ci3lNTx I2«fffllf 3 3ttA/ 
D3WWWt 'J3SS**U Xtf* h-fe>-y-2 4 

(Jt«^fcBS2 6) fr&OjMM^fc^y^W-f^n 

*-9 (twj) i 2fr?> ©««««*: saau *? 

xai >y y fr«/J\* # s> h * S P £«t#Jo fcfl$©f£ B£ 
t^m-r-So CCI-Cn S6 2 4B^ttaft3 3ttX#* h-b> 
■9-2 4fr6©#B«^©tfJ«fc:3S-3^TxyyffiB*;R 
ttiUT*«fe&^fr\ IE«*fctt«'h**y hJfc©e-2» 
S&JR&STSfclf*©-^ X7r-yiO<DJWS»Ml 

(m«» o. 5>um) «t*««^*-y->ruvyu 

yffiBStfttH-TSo ^*5'H?>^2 7, 2 8*£<[d] 

[0 0 17] C1CT% X«K»Hf>»2 4ttP]Hffi (ffi 
U **<v H»>*2 7, 2 8©gjg-3?#«»fc©3EjSi 



(4) 43§8¥ 5 - 1 6 0 2 4 5 
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h-te>-y-2 7, 2 8<±^©P^PilfrO F©K£ X 0Ja< 
a*«fc-5tOF»-&»|qjfc»-3TKIB**lT^*lttA 
l>. Sfcfc, Hr>-y-2 7, 2 8I±OF»^|bJ 

CMlt, 0U*.«A0;iy— y l©pTffiM6H (HHEfi) 

&fcft/JiAK£l*ff ivr t'T i>#tfc>&V>„ C ©If £ 
KHU *sj*» h-b>-9-2 7, 2 8^0F£it<,NiiA,£ 

±ffiffl*a«ttA0;*7 l — y l *HWE**ii«x PI 

10 [0 0 1 8] H3t*Mt, PL<{i«-CJfi^*frx » 

i m^mm* 3 2 jimjg©sMMi«t: «t or, * * 

tlSttSfifciSJB^— *fr&*©»^±©«r«ft*»» 

£©«**£»]»* 3 6 £Kmmfe8H3 7 tic mar 
5. 3 7 1 m^mmm 3 2 fr & ©a*** 

u ^x^cojii&igp^cD&pfe («>x^\©i!flif!r*>uy* h 

©ASMS) Stfttfl-J-io *^SSfi«JT*tt, ^PlS*iJ^a5 3 7 
20 T?©«att*fr*5*8B <^5£>*«) 3 8fcT«g* 

lH£Pffi i:'©ffiSlr % if©flffi©A » * ©^P(Sfr & -5 fr fr 
S^^n^, 0 *#£fcl8b-rtt*ft-ofrfc7>*#W 
LtS^t 5±o IdLt fefi^o 
[0 0 1 9] 7©^^E UAiZttx C©(ftfi 

*»^b (-r«t>«S3«MB) T-ffid^^^iaa^©^ 

^n©«|?P ^fettttiS^C (2 5tScSfl[) © 

*!r> K jtf « L fe ^«JB« fc H * * W* 4: »«* £ *vc 
30 us. *lt, ">i^*fcttny ^t:^BJ«^J^T^^iB^l 

^9TK&8[« ^«S!«3£«B3 7 «*©««; 

bfc^jK«a* p« ^ y fr e ng^ai Lr^Ffi^di * 

t»«€©*©£«£&A,T-:fcUTt>J8*>&l>o Sfc, 

^SiJ{W^3 6, ffe^*>^Pl|!|aj^aJ3 7-vil}gA^ 

[0 0 2 0] ^fe, ^P(§*"J^g|5 3 7 -C©*tt«S*tt±ftiJ 
40 »3R3 6t*mA*llx if6ij»*3 8tta»«>^N©A 
S*¥U^UTffiB*tf)*fTofrSfr, ^s-rn«^^-> 

i:W»ft-5i:, iSt){c^M©«lBSO F^fc-B-^H^fl- 

*fc«:*©g*s^*B3 8©nia±icx5-*^-r« 

S:3|-^b-^frS^^B3 8©iiffi±(;:Sl^£*i££Pli 

so jaa©fc«>©*a9-f » fr6«i»)»frnac:fct:** 
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m& e>U8m-r s «t o \z smit lt t>mt>tj:^ 0 
[0021] $t>iz3L®m&3 m2mm&m&3 
3(Dmmm^iz&-3^T<y^^w<D&m#iV>mm (a 

X, AY, Aa) iltKLfc^ ^r-y3> h D — -5 
3 4Km£©$iJ«g^r£-¥;t, 7T-i>3>hD-73 
4I4X, Y?-^l K 1 4MA9f-^ 5£SEil)L 

^3 2©tfe/ii«^KSt5^T,. MB&OF^fc-tf-BS©^ 
—9 1 7©SBl!lffi£tt/foLfc^£*7 1 -'>'=i> h o — 
73 5CUiAt4, 

[0022] mz^ m4*mm Lt±iB«fB©««-c© 
ttBi*»iM^*Biwr*o !4iiOF#^xA0(sia 

-ir>^S*UfcEt'*5o -i>^WliA<9 
yiy— 5> KDEHEtfijb (fu&O) fcttf 3*aiM-fe>* 
WcfflfniA s + 5 mmWrtiCffl^ 6ilT^ — 
JH 8££tftK$ti& (04 (a) ) o £tJMI 

^■•fe>-^2 oiz&ux^^^w^mftztitji^mmx. i 
r—ffri 8&'j>&< t.t> asms 0 

[0 0 2 3] fg 1 {M^MS^ 3 2(±, x.>:3-y3 1 *> 
■b©Tyr^eo^;i/Xt::jfcgbTT±n<7^>1?-2 0 

T->^;i/tfC^Lt^tU (^0^) tstftJitclBts 
£©£^1, 1215 (a) (c^-f io^'i'^N^^ 

y*©7D 7 ^tz.mwm&'T-* m 1 « 

ffflll3 20^ ; E'Jrt[;f#eft5= BS (a) liftM 

e*©i"*;i/ v tmi&ne tatm. -r^t>*> 

[0 0 2 4] 1M#«LS* 3 2SV7 h 

TW^^MSSaS (M-h-^JiTffToTt^VO IZ 
<t"3, 05 (a) ©«f-^4i5 (b) tc^f<fca 
fcSftJt^-^fcSElftTSo 15 (b) fcfcivC** n* 

[0 0 2 5] il^gPTTtCtHlO^ (*tt30 © 

^Pi&tD&i^x^-eii, o Faucet ©#0 5 (b) 
p^e, wf^ix-sciiic^So L*>i4*^, jaw 

fcPB©«*C*HT*N 0FgBi:|5]«Hce*fiI, g'hffl 

su^n^e, izmm?zmz? : -*vmt>tiz>& 

?X&2>o 05 (a) (DWlBT-tl*, >>xv\ 

©JS«»#COF»fcfcfefc*B6fcU-t©G!]ff (*tt) 
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£#£LTU.i>i§-g-£^UT^.5 0 05 (a) ©jgtffj^ 
-*1*<~>*%h1*ti&o\z, -&klzKtt*f(D%.miztiUX 

\*0F&iitmLx*<Dms»mb&m.mt*^x^z>o 

Z<Dtz&>. 05 (b) iZm^tzkoUm*?-* ±.X, 
*<D®Lfm (S*<*#t>'«'Jvf») iiOFSBT- ©«*<»& 
tf«'Jxffittt!|&LT:*#<&-3T^-S 0 ft> 05 (b) 

\z& ^t 1 — * ±x<Dm*m t m>bm t com a 
. A6» s ©&*«\ meizfiki-jioizoFgiZ, iR. 

10 So 

[0 0 2 6 ] Ll±(DZ£frt>. Mfit&tii-r-'^^xvN© 

^jettKM-r*«**ffiv^-Cx 05 (b) omanm 
T—irtX'OFmzmm-rz&fr m*m. m>m&v 

±©ft«a,(0 6) frf.-iWCSfef.ilSilr-* 
±t-©g^:fiii:S'h«4:©«A0tSt)i£v>fil (cct 
liA0,)£$ff*7 ; -*fre>jIU t ffiU c©«;W#e>*ifc 

^7T£OFS5hLTifc£-f*tfcm^o mct^t, c 
©^^ntoF gptwe i: « 'j Wit t ifimnx v ^ 

20 3g|5# (BA0,)***«84:LT*m*ftSCfct:«:4« 

tts ftt»S*ftfcOF» (T&fr*>[Dte*iMI0.)£ 
«*Pi:LT£tt&H&©**D;<jSi (Ete^lJK<i0 2 )^^ 

m-rscfc(cj; ofts^iiSo ^ ?>tc±iB^Pis©aa 

t±, 0 5 (a) *T-©»ffl=yg|5©7fcS«^ 
©U^;i/ (mffifit) -^0 5 (b) 4>T-©^PHtB^gl5©ft 
^hg'hfiti:©*! (A0 2 )«*?,3}S46?,nSo issa^ 0 

IrI©^^ (a?^) *^U. «#tt±g3^HS©R«^lRl© 
30 S^^*bTV^cii:(c-5:i>o 

[0 0 2 7] ^CT\ *HiK«iJ^ttJ|! 1 3 2 

T-0 5 (b) KwLfciSOKy-^ftlimbfc^ ^PfS*>J 

St>'«^D^^6», , G2)tV^J\<7WBmmzMtZ 

mm (ofs^f^) t&m^x, mmy ; —s>±xoF^ 
zttfe-rzttbiz. mm&fr(D>Km (^©&ffl^^ 

Z&m-fZo C©4ftffl&*l±&ft£B3 8©HS 

$ij^^3 6(i, ;©^M:I^utCxA©gS5 

Ms ^fiC^O^t^ (CCT-J±i|iA0 2 tZffi^) 
©fflFSffl[*jaATi^4/)»S*» (*fctt^©^:§^CH« 

ttv*) i:*iJ«1-Si:> il*.{c^i!i©«lsSOF^fc-i3-§^ 
8 ©Hffl±£SI^;-f S C <£ o T U— * t »I * 
50 n?>C^Ntco^Ttt> ^i/-^i:iot, Sfefcfcg 
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•So cct-i*, ssb±©£x^#&# tmfeztitziao 

tLX, eiTKW*«»io ft, ^^^©^Stt^Pfi© 
£T-fc#i8bT*J;STr££dicbT«§fc>>S:^o o£9, 

£x;^©Wl-?>OFft£«?#SEMI, SfeliJEID 
A i: l> o fcgite £S£ tt£ 2 tlfcWSttHrt C A o X V \ 

-OUX ©*{fitBt*i6ttf^fel»fT -T 3 «fc a t: LT Al^o 
[0 0 2 8] £T, &««tti#»Tbfc«, £$<JSW^ 3 

6i*:n.>=i— i©tBas*=*b«a*e», ±saiate 

A-CSttfHal 9 {edited X#->ht>^2 7, 2 8 

7, 2 8S$S^ (X#ft) S0F©|fl]te-r^ 
(£3) * s Hfag©fF&3SB <0U*HU ±1° Sft) ttrt 
fcJWAfcii, Hz > 1*2 7, 2 8{c^1".2>OF© 

^t>*a* (wu&oF^to-e-) #5STf3 (B4 

(b) ) . 

[0 0 2 9] ft, *HHsWt;«:* — r;n 8ft« 

usoF^t>^-©*cffl^5©T, mmjg.&e^— f^x. 

>3— y*i«fc*r» Y^t 1 -^ 1 5J;f)±©g|5^* 
1 7©mt«lfi?££0. 5° , ±1° tttfeU - 

©sSM*£«s-t3!gfi©^>=i--**-^-* *ffiffl-rn 
x&m?2>m-e>it. ^ommswz 
zmtvxxtj-rzt^v tzmv, Ti-n?-b>v2 

0 ©ftSfg^t £ A/ D 3 > / * £ ^ b T 7 i? $ > 

7-'J>yimti\ E9 5 (a) iiRuaoB^-^Aswen 
So c©^{i^>i3-^*^Si:^9, ;*e>£es<b 

[0 0 3 0] £T, Jfcfci^fcaWOF^tottiflBTL 

£#j»?R3 i ossanju 

h -fe >1t 2 4 KJ; 9 ^ji^j. * ^©X*|qJ©{i[g^mS: 
*t5o CC-CX^f-y 1 0£3&l»-f£>fc, Xtfyh-te 
>1*2 4*><bfi[2l7 (a) fcw-f «fc *> &7fc««*A s W;k 
2ft£> 0 117 (a) {i(S^U^;i/ («£E) Vi:X^|S]© 
*SttMi:©M^&SbTl5 9, I2ifjiai^3 3li 
: fflftilf SSr^o^ 7-f ^ s L , lc«fc!3$tffc 

•5o *bT, ±f»^3 6fiX^V^ 1 2&fflOT'j7 

•fe>-y-2 4 tc^x-y^y^^n, zomm, ^x. 

MW©X^[p]©ffig^K>A^Tf-5 (04 (c) ) o 
[00 3 1] £fMB$3 6{±±iiliUfcX^|p)©te 

S^tohlH)«6©ift^-C% Hz>-y-2 7, 2 8£ffl 

^T^x.;^y^©Y;5ft©{fiSt&ai£fT?o 1217 



(6) 1$H¥5- 1 6 0 2 4 5 
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(b) , (c) li**<.y Mz>U"2 7, 2 8A>e.©M 
«^£*bT*5t>, «2«^SaS^3 3«C*tC>JfcS« 
f&^7^7U^;i/SL! , SL 3 (C«fc Oi&ffJilLlIb, 
0F©x:>;/>M£O (ffifflfiY. , Y, ) *^di1-5o * 
IT, £ftjfll$3 eiiY^^v'-f 1 6$ffl^TX*'V h 
•b>-9-2 7, 2 8 COF&ilO&tr, tUfohYrW 
■i 1 (Y, + Y, ) / 2 £t£ffib Y 

^E— * 1 4£f¥±£-t»-5o C©ifc£llt, >j7XL^W©Y£ft 
©&a?*to#7S7-f £> (IH4 (d) ) o ft, CC*f© 
10 i&JUlcfc^T, Ld7>7— V 1 ©Elteif'fr (ISjSO) i: 
3->\ -te > ^ W c t Wm$-%L? -5 c i: S » 

[0 0 3 2] ^{C±$iJ^Pm3 6<iW^0F^t>-li- 

£*TO^<, ffi^lttY, , Y 2 h-fe>-9-2 
7, 2 8tc^-rS0F©(H^, t-^fc*>BSS^^XY 
(C^■rS■i7Jl/^W©^g[Elte^Aa$:*tbb, t^V 

•C«ei3*6KaAa*««*k:1fliE-r*. ccf, 

h -te >V 2 7 , 2 8 (Omm 1 (igt»^i£ (ISIHfi) * 
©T-, ^gHlteiSliAaliAa= (Y, - Y 2 ) /l© 

stpffeT L (B4 (e) ) x ±iateg-rnaAx, ay 
w©ttg^«)*s^7-r.5 0 ft, mmoF&tut {tut> 

, , Y 2 ^ffl^-Ti:*), 1 5£«&»lbT»a 

[0033] w±©«fc$fc*3UiB0y-cfcj\ iisat^x 

fc-e-(c$ts:-5-c a e ^f- y i ©tute^-ki: ^x-^-b > 
.30 ^wc a£-e-r^*fc»* nsoF^t 

(^g[ilte^Aa©ll]te) tC^oTX, Y^ft^<73i 
* J RT#gi:^i.o ^fe, ffiB^Attf^ (MBS OF 

fc ^PfSt^i±j t (Dmnx-'&mtt. 7 -r □ y-t >-y- 2 0 k <t * 

40 -7x:>'^©jl^ai* J llH]-e^rt^i:V^ofc^* s fe•2>o 

[0034] hx, *nmmximf&&mzm& 
(Mi) &$>zm-&iz'z>^xm^tztfi, ^^^^e.aaj 
iz-o^xt)±<mmiz&tiixgz 0 ±i3^ssf?ijtc 

*^TOFask:^P(|*sfeofci:bTt), 115 (b) ©« 
ff^-^©j!!is^4g)S<b-ri)>ii:(CctoT, ^e©^ 
m<Difi.m*>*%$z%itiit?>zbvxgz>o ^?>tc, m 

BSOF^-e-tT^-n^-bV-9-2 O^ffl^T^fcds, it 
®tftmi§2 3 t bTCCD*fflV>?.*^tSfflb-C*), ± 

iB^JSCT t ± < mm izwrnm it n o z t &x § s . 
50 [0035] st, ±&mmmxi±m&Vi!sb®ft («« 




(7) 
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»«lfM*7«IC» *->:r-^;U 18*1 II]i!gW±£-fr 
"C n >V 2 0 let >5x-/^mB&*&iliitZ <t 3 

3 7T-©#?ffiif£l?l£*^OT£3iM©&g£tt£LTO 

pistfeaj©<fr£fT-5 j;5<cuTfcft<, c:©*^(c(±si^ 

£B*tt£fct*iffi£8B (-i^^D-*-) <W©±SiJffl]^ 
[ 0 0 3 6] ±83H5£0J-T:teOF£flS;?.fc*:ii 

m<D8m£&m-<nn^*<ti,x$>z>o H8a»6we><p 

&«fco£, H 1 tCH^teX^ l--fe>t>-2 4, 2 7, 20 
2 8©ffiB£tt&©T-, Z ZXl*ffif8.<Dm.W&HiW&-f Z 

a»e>flrj£*i* (m-e«4 5° ) tziim^xmrnztix^ 

tt©*«ttS«BfcUT#Jfflt-* So 
[0 0 3 7] 3=fc, £^©JS<tei5#£ffi^« (1~7 

cttft* is. c:©a©^s^ttS3tiiisiEfii»c©s-r 
*ms3&»e><D3te«fB^ (1215 (a) <Dm^-<$>\zm 

MO tfflosifctiot, JSJ!fS#fclRll$K*Pigtfetti 

fr$^&£pifeztinzvx.;\i l zttvx<bmmmytifi'if 40 

T(c^m^uj§§c?y3SLfe^m©^a©^b (-r^to 
•6>>s.^o^gm«*«rH5 (a) oaaB^-^jcffl 
§ts) stfeffi-rso dots*, 3tett^m§§3tp?)©^ffi 

ifi h *?x->\ £ EHe ;* « 5 «t -5 (c LT * J3i 
^fett*fit^JSS©MB^Jfemi:^^^i:©*g*|qi©ffl 50 
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*6)fc:ffi*t#Bi e>JSIiSB£t£&a>fe-f S «fc -5 fc« 

^^©Ml^aiitTO i^dtSIftt, -£©&ttJiiiS^A> 
<b ±H3ilifc0>J i: HtR £ £ x;\ Jl/gge©^P(g * ttffi -T £ c 

©*;i>— 7** b*fo±£it?>CLt.ifiXgZo ±13 

Otmtfcmgg) ©.^T-flffr&O) El 1 (c^LfcffiB 
&«>^Bfc:*l*&A/T"&&<, c©J§-&tctt7'i-o£ r -tr 
>D-20^ Jl^S#iW£ft:£^#^igft©j?pj3# 

**ffli>r ^x^©ia^tfem*fT o m t ut# j^t- •& c 

[0 0 3 8] 

[2gB8©?jjni] wici^w^itiixit ph&£« 

©ffig^ft^Bt:IS«Jl^a5©^|iigtfttti«l#gs^fe*fe 
©X, »xe (f*Ig<f) -C#B»)**<IST£#»S 

£*tfc«fcoT, *3WMHj65 4 >±flOJ 

[Elffl©ffi#^ittBj] 

mil j:*raeiafi©ffiBifc»« 

B©«an&B<j^«|figS^1-¥iBiao 
[12] HI l©A-A^?l»r®|2lo 
[IU3] SOSflSOlfiiJaiRcrD '^io 

[HI4] OFft'i'3i^N©teByi46^-'!r>X|21o 
[15] mnSOF-&t>-B-©l6ft©SiWt:«-rsilo 
[El 6 ] **fl8©-fa(Sfl(>Jt:*»«^Pi&ttattf1s©ttW 

[H17] X^s; Hs>-y-A»&»6n43te««^©BJBft 

[08] J s'5 : -*i)i^.fc'>^^©^fl;fi*46^B©IRBSB<J 
^«fiK*^-r¥SI21o 
[^#©154^3 
i Ae^r-^ 

1 o X^^->' 

1 5 Yy^-v 

1 8 ^ — — 

2 0 7tDyt>t 

2 4, 2 7, 2 8 h-b>if 

3 o mmr-A 
32 a i fg-^-iaa^ 

3 3 fB2{E^M3IJ& 
3 4 

3 6 zmwrn 

3 7 ^P(S*iJ^a5 
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